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3. The rate of fuel consumption, in gallons per minuts, recorded during an airplane flight is given by a twice-
differentiable and strictly increasing function R of time r. The graph of R and a table of sclected values of

R(t), for the time interval 0 S ¢ < 90 minutes, are shown above.

(a) Usc data from the table to find an approximation for R(45). Show the oompulaﬂonsthstlcadtoyour
answer. Indicate units of measure,

(b) mwoffudconmmpﬂmlslweaxlngmtatm t=45 minutes.Whathmcvnlueof R¥(45)7
Explain your reasoning.

4. Let f be a function defined on the closed interval -3 £ x £ 4 with £(0) = 3. The graph of f’, the derivative
of f, consists of one line segment and a semicircle, as shown above.

(n) On what intervals, if any, is f increasing? Justily your answer.

(b) Find the x-coordinate of each point of inflection of the graph of f on the open interval -3 < x < 4. Justify
YOUr answer.

(c) Find an equation for the line tangent (o the graph of £ at the point (0, 3).
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5. A coffeepot has the shape of a cylinder with radius 5 inches, as shown in the figure above. Let A be the depth of
the coffee in (he pot, measurcd In inches, where h (s a function of time (, memsured in seconds. The volume V
of coffee in the pot is changing at the rate of ~Sx+/i cubic Inches per second. (The volume V of a cylinder with
radius r and height h is V = arh.)
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6. Let 7 be the function defined by

flx) = Jx+1 for0<x$3
F=15-x fr3<xgs.

(a) Is f continuous at x = 3 7 Explain why or why not.
(c) Suppose the function g is defined by

kNx+1 for0$x<3
mi+2 for3<xss,

where &k and m are constants. If g Is differentiable &t x = 3, what are the values of & and m ?
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1. Let f be the function given by f(x) = 4x? - x3, andlet £ be the line y = 18 - 3x, where { is tangent to the
graphof f. Let R be Lhe region bounded by the graph of £ and the x-axis, and let S be the region bounded by
the graph of f, the line £, and the x-axis, as shown above.

(a) Show that ¢ is tangent to the graph of y = f(x) at the point x = J.
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6. Let f be the function satisfying f’(x) = x,[f(x) for all real numbers x, where f(3) = 25.
(») Find f”(3). l



